Allogeneic stem cell transplantation (SCT) is widely used for treatment of various life-threatening pediatric diseases. It is an intensive process that psychologically affects the whole family. Pediatric donors represent a very unique, underreported, group. The aim of this study is to investigate the sibling donors' and their parents' perspective on the donation process. The cohort included 36 sibling donors and 50 parents of pediatric patients who underwent allogeneic SCT between 1995 and 2010 and were alive at the time of the study. Mean age at donation was 14.78 ± 8.350 years in donors' group and 8.22 ± 4.639 years in parents' group. Data were collected by anonymous questionnaires. Three psychological dimensions were analyzed: donors' personal perspective; donor-recipient interpersonal relationship and the influence of the donation on the family unit. Results showed that the donors experienced a wide range of complex emotional responses, positive and negative, whereas the parents' responses were mainly positive and less complex. This study presents both the sibling donor's and parents' perspective, giving a more complete picture of the donation process within the family. The effects of this intense experience of SCT has a long-term impact on the whole family, indicating the need for follow-up and psychosocial support.
INTRODUCTION
Allogeneic stem cell transplantation (SCT) is a standard therapy in various life-threatening pediatric malignant and nonmalignant diseases. The number of allogeneic SCT from siblings and unrelated donors is continuously increasing. [1] [2] [3] Although there are more unrelated donor SCT, the number of sibling donors in the pediatric population still represents 40% of all transplants. 2, 3 It is an intensive and demanding process with unpredictable outcomes that affects the entire family. Most family members found the experience of donation to be beneficial, despite some concerns about the donation process itself. 4 Siblings tend to suffer from emotional problems as a result of the patient's illness. Several reports addressed the psychological distress and needs of siblings of cancer patients. [5] [6] [7] Sibling donors actively participate in the effort to achieve cure for their sick sibling. They have a dual role. As family members they experience the difficulties of a life-threatening illness of one of their siblings. As donors they are exposed to an invasive medical procedure that adds anxiety, stress and uncertainty and places them in a complex situation. 8, 9 Pediatric sibling donors represent a very unique, underreported, group.
The ethical aspects of pediatric sibling's donations have been extensively studied. [10] [11] [12] [13] Studies of physical aspects and the safety of stem cell collection in pediatric siblings concluded that it is a safe procedure even in young children. 14, 15 Qualitative studies of emotional reactions found a broad range of sibling responses such as fear and concerns regarding the donation, 16 feelings of 'no choice' and pressure to donate. 17 Siblings expressed their need to be involved, informed and get support from the medical team. 18 Studies on the psychosocial and emotional effects of the transplant revealed differences between donor and nondonor siblings. 17, 19, 20 Donors experienced behavioral problems and anxiety, whereas nondonors had ambivalent feelings of both disappointment and relief of not being a donor. 17, 19 Our study focuses on the effects of the donation on the family dynamics and the meaning of the donation process from the sibling donors' and their parents' perspective. Three dimensions were analyzed: the donors' personal perspective, the donorrecipient interpersonal relationship and the influence of the donation process on the family system. This study is based on a family system theory introduced by Bowen. 21 The theory suggests that individuals cannot be understood in isolation from one another, but rather as part of their family, as the family is an emotional unit. To better understand the dynamics within the family, we approached both the donors and the parents to study their perspectives regarding the same three dimensions.
MATERIALS AND METHODS Participants
The cohort included sibling donors and parents of pediatric patients who underwent allogeneic SCT and were alive at the time of the study. The recipients were transplanted in the Pediatric Bone Marrow Transplant unit at the Sheba Medical Center, Israel, between the years 1995 and 2010. Adult sibling donors, at the time of donation, were approached directly, whereas minor donors were approached through their parents. Only parents of minor donors at the time of donation participated in the study. The study group included 36 (41.9%) sibling donors (mean age at donation was 14.78 ± 8.350, median 13 years) and 50 (58.1%) parents of donors who were minors at the time of donation (minor donors' mean age was 8.22 ± 4.639, median 7 years). We could not determine whether the participants' donors and parents were from the same family because of the anonymous design of the study. The cohort included 41 males (47.7%) and 40 females (46.5%). Gender data were missing in 5 (5.8%) participants. The study included Hebrew-speaking sibling donors and parents of minor donors at the time of donation. The study was approved by the institutional review board of the Sheba Medical Center.
Instruments
Minimal time from donation to initial contact was 3 months post transplant. Adult donors, at the time of the study, were approached directly. Minor donors were approached through their parents. Families of minor donors at the time of transplant received three questionnaires, one for the donor and two for both parents. Participants were initially contacted by phone and thereby introduced to the objectives of the study. Informed consent was obtained from all participants/legal guardians. A questionnaire was sent to them and returned anonymously. Structured questionnaires with closed-ended questions were developed. The participants were asked to add comments on the themes raised by the questions. The questionnaires included (1) demographic information regarding the donor and the recipient; (2) donor's attitude questionnaire regarding the stem cell donation and its influence on the family unit; and (3) parent's attitude questionnaire regarding the sibling donor experience and its effect on the family unit. The attitude questionnaire for donors and parents consisted of two versions: one for a donor/parent whose recipient is alive and the other for a donor/parent whose recipient is deceased. The questionnaire had three parts: the effects of the donation on the sibling donor's perception of him/herself, the effects of the donation on the relationship of the donor with the recipient sibling and the effect of the donation on the family unit. The questionnaire was built of four-point Likert scale questions.
Data analysis
Three dimensions were evaluated: (1) donors' personal dimension; (2) donors' interpersonal dimension (relationship with recipient); and (3) family dynamics.
To examine whether the recipient's diagnosis affected the three dimensions we used Mann-Whitney U, nonparametric test (one sided), with the recipient's diagnosis as the independent variable (malignant disease; nonmalignant disease). To examine the associations of the three dimensions of the study we employed a series of Spearman's correlations analysis. This analysis was done once from the donors' perspective and once from the parents' perspective. Spearman's correlation analysis was employed in order to examine the effect of the time from donation to evaluation in both the donor and parents' groups. Results were statistically significant if Po0.05 (adjustment for multiple comparisons were not done as the sample size was relatively small).
RESULTS
A total of 168 questionnaires were sent and 100 questionnaires were returned with a response rate of 61.8%. At the time of the data collection, 86 (86%) of the recipients were alive and healthy and 14 (14%) had died. Because of the small number of questionnaires returned from donors (10%) and parents (4%) whose recipient sibling died, these questionnaires were excluded from the statistical analysis. The sibling group included 23 (64%) siblings whose recipient suffered from a malignant disease and 13 (36%) from a nonmalignant disease. The parent group comparably included 34 (68%) parents whose offspring suffered from a malignant disease and 16 (32%) who suffered from the nonmalignant disease. The sibling group included 20 (55.5%) males and 16 (44.5%) females. The parent group included 21 (42%) males and 24 (48%) females; gender was missing in 5 (10%) questionnaires. Mean time from donation in the sibling group was 3.78 ± 3.66 years (range 3 months to 13 years). Median time was 3.00 years. In the parents' group, mean time from donation was 2.9 ± 2.98 years (range from 3 month to 9 years). Median time from donation was 1.5 years. The duration of time from donation (examined by Spearman's correlation analysis) and the diagnosis of the recipient (examined by Mann-Whitney U-test) had no effect on the study's variable correlations in both the donor and parent groups (data not shown). This might be because of the relatively small number of participants in each group, although all the other correlations are based on the same sample size. Table 1 presents the donors' personal experience of the donation process. The statistically significant correlation coefficients indicated that there were two major clusters of variables in this dimension. The more positive cluster showed that the donors felt good about themselves; the donation added meaning to their lives, changed their perspective toward life and they were glad to have been found as a suitable match. It demonstrated the strong effect on the donors' self-esteem and on their perception of the meaning of life. 'I was extremely happy to be the one who will donate to my little brother. I felt very good about myself'. The negative cluster showed that they expressed anxiety about the donation and concerns about long-term effects. 'I hurt and there is some anger left'. 'The donation left me with a scar and with fears'. The donation changed their understanding of the severity of their siblings' disease. Table 2 presents the effect of the donation on the donorrecipient relationship. They felt that the donation had added meaning to their lives, they felt closer, committed and responsible for their sibling. 'The donation was a meaningful experience by all means, everything else in comparison dwarfs it'. 'The donation caused me to feel part of the process of illness and recovery of my brother, and it added meaning to my life'. On the other hand, 'donation added meaning to my life' is inversely correlated with the feeling that the 'recipient owes me'. 'My sister is very thankful and it makes me feel awkward'. The change in perception toward life was correlated with feeling closer, committed to donating and responsible toward the recipient. 'I feel responsible for him and responsible for his success'. 'The donation made us closer and strengthened our relationship'. The two existential variables 'added meaning to life' and 'changed perceptions towards life' were significantly correlated with all the positive aspects of the relationship. The variable 'glad to be a match' was only correlated with 'feeling committed to donating'. Table 3 presents the effect of the donation on the family unit. The correlations showed a clear positive cluster. The donors felt that the donation had a positive effect on family life; it added meaning to their lives, changed their perception toward it and caused them to feel good about themselves. 'Before the donation I was a simple, ordinary child. Afterwards, I was given the feeling that I am a good responsible child and it was good for the whole family'.
Donors' perspective
On the other hand, the analysis presents a distinct negative aspect. A significant correlation was demonstrated between the negative effects of the donation on family life, with the negative effect on the donors' life. Despite feeling preferred and important within the family they had more concerns about the long-term effects of the donation. Donors who felt pressure to donate by their family had also more concerns regarding long-term influences. One of the donors stated: 'There was struggle and until today there are fears and memories, it was traumatic, because of the pressure. The donation was forced because of the situation'. Table 4 presents the parents' perspective regarding their view on the donors' personal dimension. The correlations indicated that parents who felt anxious had concerns about long-term influences on the donor. One parent wrote: 'we were very worried about the donation since the donor was little. We worried more about the emotional and psychological aspects than about the physical ones'. In the parents' view, the change in the donors' perception toward life was significantly correlated with having concerns about longterm effects and with the donors' feeling that the donation had caused them (the donors) to feel good about themselves. A parent stated 'The need to cope with difficult and very complex decisions, and to consider who is against whom, and what will be the results, is unbearable'. Table 5 presents the parents' perspective regarding the effect of the donation on the donor-recipient relationship. The correlations indicated that in the parents' view, the donors felt responsible toward the recipients; they had concerns about long-term influences. The donation changed their perception toward life and caused them to feel good about themselves. The closer relationship between the donor and the recipient was significantly correlated with their change in perception toward life and with the fact that they felt good about themselves. 'The relationship between the donor and the recipient siblings is a very special one. It is a relationship of unexplained love'. Table 6 presents the parents' perspective of the effect of the donation on the family unit. The correlations indicated that there was a positive side to the parents' perspective of family dynamics. In their view the donation changed the donors' perception toward life; there was a change in the family's attitude toward the donor, the donors felt preferred and more important within family, and the donation had a positive effect on family life. 'The donor-child Psychological perspectives of pediatric SCT sibling donors D Hutt et al achieved her status in the family as she was the one who saved her sister's life'. In their opinion, as the donation had caused the donors to feel good about themselves, it had a positive effect on family life. Although the parents had concerns about long-term influences on the donors, they felt that the donation had a positive effect on family life. In the parent's view, the donation did not have any negative effects on the personal or the family unit dimension. They were not aware of any pressure on the donor to donate, 'It was clear that the child will donate in order to save his brothers' life. There were absolutely no doubts'. Table 7 presents the main significant themes of donation experience of the sibling donors compared with the parents.
Parents' perspective

DISCUSSION
This study presents the effects of sibling's stem cell donation from both the donors' and parents' perspectives. The theoretical base is the Bowen's family system theory. Bowen's approach focuses on understanding the effort of the family member to deal with emotional process within one's self and in relations to one's family, in the face of anxiety provoking life situations. A significant difference was noted between the way the donors and the parents perceived the effects of the donation in all three study dimensions. The donors' view of the experience is complex; they experienced a combination of both positive and negative effects. The strongest perceived positive effect is existential, in terms of its effect on the meaning of life and understanding of it. The variable 'glad to be a match' together with the existential variables 'added meaning to my life' and 'changed perception towards life' are extremely important in the donors' views. We think that the variables that deal with the meaning of life reflect the donors' fears that are greater than they allow themselves to feel or express. As the recipient sibling is in a life-threatening situation, their fears are not legitimate. Packman et al. 17 reported that donors reacted to the stress of SCT and parental inattention by withdrawing and keeping their feelings to themselves.
The donation had a strong positive effect on the donors' selfesteem. Munzenberger et al. 8 reported that donors had the feeling that they had gained considerable personal benefit from the experience, as the donation had given them greater selfconfidence and a more positive image of themselves. In contrast, others reported lower self-esteem in the sibling donor. 17 Although our results showed a more positive cluster of emotions, donors also experienced substantial negative emotions related to the donation. They expressed anxiety and concerns about long-term effects and described feeling of loneliness. Feelings of anxiety, loneliness and isolation were common among sibling donors, as also described in other studies. 16, 17, 22 In contrast, the parents were not aware of the negative effects of the donation on their child, and of the intensity of the positive effects. However, they had their own concerns about long-term effects on their donor child. Parental distress stems from concerns for the health of the patient and the donor sibling as well. 19 On the interpersonal dimension the results showed that the donors felt uncomfortable when they thought that the recipient 'owes them' or when they felt that special attention was given to them. Although they were aware of some negative effects on the relationship, the main feelings expressed by them were positive. They felt closer to the recipient, committed to the donation and responsible for him/her, as described by several other studies. 8, 16, 19, 23 Within the family unit, the donors felt pressured to donate, as was described by others. 24 In other studies donors reported having no choice. 17, 25, 26 However, they thought that the donation not only helped the sick sibling, but also 'saved' the family and kept it together. 12 Donors also reported that they felt closer to all their other siblings. Both the parents and the donors were aware that the donor's position within the family unit had changed; the donor felt favored and had become more important. The parents thought that this change was positive but the donors felt that it had some negative effects on their life. From the results, it is clear that the parents' view is simplified compared with that of the donors. The parents' perspective is accurate regarding the positive effects of the donation on their donor child; nevertheless, they are not aware of the negative effects, as the donor perceived them. The parents' inability to see the negative effects is probably related to their difficulty to tolerate them. They could not contain thoughts of the bad effects on the donor child or the family unit.
The strength of this study is that it is based on a relatively large sample and, more importantly, it presents both the sibling donors' and parents' perspective, giving a more complete picture of the process within the family.
The limitations of this study are that it was conducted retrospectively and that the data were collected over varying periods of time after the donation procedure, even though the period of time succeeding the donation was not found statistically significant. In addition, important issues concerning recipient's complications and/or death of the recipient were not addressed. The small number of questionnaires returned by donors and parents of recipients who died precluded the analysis of these groups. Following the donation, sibling donors have to deal with the transplant outcome and the recipient's medical condition that has a major effect on their donation experience. The sibling donors of unsuccessful transplants reported a greater negative impact and feeling of guilt. 24 Parents and donors of patients who suffered from complications found it difficult to fill the questionnaires, as was described by one of the mothers: 'my daughter cannot answer the questionnaire. It has been on her desk for a long time, I feel she cannot cope with it'. Unexpectedly, some parents found the study an opportunity to thank the transplant team. A father of a child who had died called us and said 'I received the questionnaire and felt a need to call and say thank-you. It is like a closure for me'.
Based on our findings, we recommend that the transplant and the psychosocial support teams will guide the families to open emotional communication channels within the family. The parents should listen to their donor child worries in order to enable to share their feelings and concerns with them. Psychosocial support of the donor and family should be part of the long-term follow-up post transplant.
In conclusion, the research sheds light on psychological issues of the donation process on both the donors and the parents. There was a striking difference between the donors' and parents' view of the situation. The needs of the donors are sometimes left unanswered as the parents cannot see the troubling effects of the donation upon them. As the donation experience affects donors and parents, and may persist years after, emotional support is of utmost importance and should be part of the care given to those families.
Further research is needed in order to address important issues of unsuccessful transplants or situations when the patient has suffered from severe complications. 
